between smoking and blood sampling. At the time of sampling a detailed smoking history was taken. In cigar and pipe smokers particular care was taken to differentiate between primary cigar and pipe smokers and those who had previously been regular cigarette smokers. Primary pipe and cigar smokers were defined as subjects who had smoked less than one cigarette a day for one year.
The carboxyhaemoglobin concentration in the blood has been shown to be an accurate marker of tobacco smoke inhalation,'`6 but there is less information about the effect of different types of smoking.7 - 10 We have previously shown in detailed studies on a small group of subjects that primary cigar and pipe smokers have low carboxyhaemoglobin and nicotine concentrations after smoking cigars or pipes, whereas secondary cigar or pipe smokers have raised concentrations.811 In this paper we extend these observations, reporting the results of 3487 determinations of carboxyhaemoglobin concentrations obtained in our laboratory from subjects for whom a detailed smoking history was available.
Methods
Venous blood samples were taken during the morning from members of staff, inpatients and outpatients at Central Middlesex Hospital over five years. No restriction was placed on smoking before sampling, and no attempt was made to determine the interval between smoking and blood sampling. At the time of sampling a detailed smoking history was taken. In cigar and pipe smokers particular care was taken to differentiate between primary cigar and pipe smokers and those who had previously been regular cigarette smokers. Primary pipe and cigar smokers were defined as subjects who had smoked less than one cigarette a day for one year.
Samples were stored at 4°C and were analysed in batches. Measurements were made in duplicate with an IL182 CO Oximeter, which was fully calibrated before each batch of measurements. 1 2 Results Table I shows the distribution of carboxyhaemoglobin concentrations. The lowest concentrations were seen in the primary cigar smokers (mean 0.93% of total haemoglobin, range 0.3-2.2%) and primary pipe smokers (mean 1.36%, range 0.8-1.6%). The highest carboxyhaemoglobin concentrations were seen in secondary cigar smokers (mean 6.8%, range 0.9-14.7%). The secondary pipe smokers had rather lower concentrations (mean 3.39%, range 0.5-8.3%). The highest individual concentrations were found in cigarette smokers (mean 4.8%, range 0.4-16.7%). Table 2 classifies the subjects into two groupsthose with carboxyhaemoglobin concentrations above 1.7% and up to 1.7%, the value we have previously found to be the upper limit of normal in our laboratory." Concentrations above normal were found in none of the primary pipe smokers and only 10.3% of the primary cigar smokers but in 94.7% of cigarette smokers, 97.4% of secondary cigar smokers, and 94.7% of secondary pipe smokers.
Discussion
The accuracy of the smoking history is clearly crucial in differentiating between primary and secondary smokers of cigars or pipes. While smokers often underreport the number of cigarettes they smoke,'2 there is no evidence that they report inaccurately the types of smoki .g materials that they use. Our smoking histories were taken by experienced observers and recorded at the time of blood sampling. We believe that they identify accurately as primary pipe and cigar smokers individuals who have never previously used cigarettes.
These findings in a much larger number of subjects confirm our earlier observation that primary cigar and pipe smokers do not inhale and thus do not absorb carbon monoxide or other smoke constituents. The association between raised carboxyhaemoglobin 
